We argue that a small CP asymmetry in B 0 Typeset using REVT E X 1
(1)
These preliminary values are remarkably smaller than the initial experimental result obtained by the CDF Collaboration: A ψK S = 0.79
+0.41
−0.44 [3] . Within the standard model A SM ψK S = 0.75± 0.06 is predicted from a global analysis of the Cabibbo-Kobayashi-Maskawa (CKM) unitarity triangle [4] . If the present BaBar and Belle results for A ψK S can be taken seriously, one may expect that the magnitude of A ψK S is most likely to lie in the range 0 < A ψK S < A SM ψK S . In this case it is desirable to investigate possible implications of the discrepancy between A ψK S and A SM ψK S on new physics beyond the standard model. The purpose of this short note is to give a brief description of possible new physics contributions to A ψK S , and in particular to discuss how new physics in B 
where p and q are B [7] . Therefore one obtains
where
is one of the three inner angles of the CKM unitarity triangle [8] . A recent global analysis of the quark flavor mixing data and the CP-violating observables in the kaon system yields sin(2β) = 0.75 ± 0.06 [4] .
If the measured value of A ψK S deviates significantly from the standard-model prediction in Eq. (3), it is most likely that the B To be specific we assume that a possible discrepancy between A ψK S and A 
with 
where R SM and R NP are real parameters, θ represents the new physics phase, and φ denotes the effective (overall) phase of B and M 12 (or equivalently, R SM e i2β , R NP e i2θ and e i2φ ) form a triangle in the complex plane, as illustrated by Fig. 1 . In terms of R SM , β and θ, R NP can be expressed as
One can see that R NP depends only upon the phase difference (θ − β). There exist two solutions for R NP , corresponding to (±) signs on the right-hand side of Eq. (7). In the special case θ = β, one arrives at R NP = −R SM ± 1.
With the help of Eq. (5) and (6) we recalculate the CP-violating asymmetry A ψK S and arrive at the following result:
Note that R NP , R SM , β, and θ are dependent on one another through Eq. (7), |A ψK | ≤ 1 is always guaranteed within the allowed parameter space. We observe that the deviation of
The magnitude of R SM can be calculated in the box-diagram approximation [10] :
At present it is difficult to obtain a reliable numerical value for R SM , because the relevant input parameters in Eq. (9) involve large uncertainties. However R SM is generally expected not to deviate too much from unity [10] , even in the presence of new physics in B On the other hand, the information on R NP and θ can only be obtained from specific models of new physics (e.g., the supersymmetric extensions of the standard model). There are two interesting possibilities, in which the correlation between the new physics contribution and the standard model contribution to A ψK S can be simplified:
(1) The standard model contribution is CP-conserving (i.e., β = 0) and all observed CPviolating phenomena in weak interactions are attributed to new physics. In this scenario we arrive at
and
As a result, the smallness of A ψK S reported in Eq. (1) can be understood by choosing the appropriate (R NP , θ) parameter space.
(2) The new physics contribution is CP-conserving (i.e., θ = 0) and all observed CPviolating phenomena in weak interactions are attributed to the non-trivial phase in the CKM matrix. In this scenario we obtain
It is obvious that A ψK S /A SM ψK S = R SM < 1 is required in order to understand the present BaBar and Belle results.
Of course the only measurement of A ψK S is not enough to test the self consistency of the standard model or to pin down possible new physics hidden in B are particularly favored by a variety of quark mass matrices with four texture zeros [11] . From this point of view a precise measurement of A ψK S will provide a rather valuable window to test the phenomenological models of quark mass generation and CP violation. Note added: While this short note was being completed, the preprints by Kagan and Neubert [12] , by Silva and Wolfenstein [13] , and by Eyal, Nir and Perez [14] appeared. Their basic conclusions are similar to mine, although their analyses are more comprehensive.
